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Abstract— In the contemporary scenario the grading of grain 

type and quality are recognized manually by visual 

inspection which is tedious, cumbersome and not accurate. 

Therefore there is need for the fast and precise system for 

ascertaining the quality food grains. To overcome this 

problem an automated system is developed which is used for 

grain type categorization and identifying quality of rice as 1 

grade, 2 grade, and 3 grade can be achieved by using PNN. 

This proposed system utilizes color and geometrical features 

as primary attributes for categorization. The grading of food 

grains sample is based on the size of the grain kernel and 

presence of impurities. A good categorization accuracy is 

accomplished using mean of RGB colors and 3 geometrical 

features. The efficiency of the proposed system for type 

identification is 98% and the efficiency for quality analysis 

and grading of rice is 88% and 90% respectively. 
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I. INTRODUCTION 

Machine vision systems (MVS) provides an alternative to 

manual inspection of grain samples for kernel characteristic 

properties and the amount of foreign material. During grain 

handling operations, information on grain type and grain 

quality is required at several stages before the next course of 

operation can be determined and performed. In the present 

grain-handling system, grain type and quality are rapidly 

assessed by visual inspection. This evaluation process is, 

however, tedious and time consuming. The decision-making 

capabilities of grain inspector can be seriously affected by 

his/her physical condition such as fatigue and eyesight, 

mental state caused by biases and   work pressure, and 

working conditions such as improper lighting, climate, 

etc.[1] 

Computer vision and image processing are non 

critical, correct and reliable methods to accomplish 

objective of grading. MVS are effectively used for 

recognition and categorization of plants, leaves, flowers, 

fruit samples. In order to perform the job of pattern 

recognition by machines, substantial design effort is 

required. Characterization models were based on 

morphological features, color features or textural features. 

After separating the grain, the region of interest was chosen 

around the boundary of the edge. The morphological 

features which are obtained from the binary images contain 

only pixels of the grain edge. 

Color, Geometrical and texture information have 

been a great help in identifying objects from many years. 

Most of the time the color feature is extracted after color 

conversion is performed. The color images are recognized 

by quantifying the distribution of color throughout the 

image and change in the color. This represents the global 

characteristics of an image. Sometimes the food grains may 

have similarity in color but exhibit different texture patterns 

[2]. Texture is one of the important visual clue in identifying 

homogeneous regions. The aim of texture classification is to 

create a classification map of the input image where each 

uniform textured region is identified with the texture class it 

belongs to. The Gray Level Co-occurrence Matrix (GLCM) 

seems to be a well-known statistical technique for texture 

feature extraction. The local features are extracted from co-

occurrence matrix known as Haralick features such as 

homogeneity, contrast, correlation, etc. The geometrical 

features are the next important global attribute for 

classification. It includes the geometrical nature or 

appearance of the image. 

II. OBJECTIVE 

The Objective of this work is to develop a application which 

is capable of categorizing the given grain type and grading 

of rice. 

III. PROPOSED WORK 

 
Fig. 1: Block diagram of the proposed Methodology. 

A. Methodology 

The proposed approach has been divided in to two phases, 

Training phase and Testing phase.   Training phase consist 

of acquiring grain image, image preprocessing, 

segmentation and feature extraction.  Testing phase includes 

Testing sample image, feature extraction, quality analysis 

etc.    The details about these phases are discussed below.       

B. Acquire Grain Image 

In these step images of different food grains are captured 

using a digitized camera and camera which is used to 

capture a image has a resolution of 10MP. A fixed distance 

between the camera and the grain samples is maintained. 

C. Image Preprocessing 

Preprocessing is one of the significant step used for the 

enhancing the quality of the captured image. The 

preprocessing methods uses small neighborhood of a pixel 

in a picture to obtain output image with new brightness 

value. The preprocessing steps are discussed below 
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D. Image Filtering 

Images are regularly degraded due to random variations in 

the intensity values and which are recognized as a noise due 

to non-perfect camera acquisition or environmental 

conditions. Noise possibly will be of the following types, 

Salt and pepper noise:  which are random occurrences of 

both black and white intensity values. 

Impulse noise: This is random occurrences of white 

intensity values  

Gaussian noise: This is impulse noise and its 

intensity values are drawn from Gaussian distribution  

In digital image processing Gaussian noise can be 

reduced by using a spatial filter. usual spatial filtering 

techniques for noise removal are: Gaussian smoothing, , 

median filtering, mean (convolution) filtering. 

E. Background Elimination 

Background elimination is a technique used in the field of 

computer vision and image processing in which an image's 

foreground is extracted for further processing and it is 

known as Object Recognition. Generally the images of ROI 

are a part of image foreground. At this point we test the 

intensity of every pixel of the image with a pre calculated 

value, and the pixel values falling within this range are set to 

zero i.e. set to black. Here we eliminate the background 

from the image. 

F. Binarization 

Binarization of an image is an process of representing an 

image with only two different pixel values and it is usually 

accomplished by classifying a gray scale image into two 

groups of pixels based on certain threshold value.   

G. Image Segmentation 

In image segmentation pixels are clustered into salient 

image regions, i.e., regions equivalent to natural parts of 

objects and individual surface. In this work segmentation 

process is performed using Component Labeling and once 

the image is binarized, we carry out labeling of connected 

components. Grains are segmented using labels and 

similarity of grey values. 

H. Feature Extraction    

Feature extraction is considered as a special kind of a spatial 

property reduction in image processing. some qualitative 

information is extracted from the objects which are to be 

analyzed in the image, for making image analysis simple 

and less time consuming and these extracted attributes are 

known as features and a pattern is  defined as a vector of 

such features. The different features that might be extracted 

are texture features, geometrical features and color features. 

I. Color Features 

Three color features are extracted from the captured image 

i.e. the mean values of the RGB colors and mean values of 

red, green and blue colors are extracted from the image. 

Mean 

 

J. Classification 

The classification approach is primarily based on the 

postulation that the digital image under consideration 

depicts one or more features, and these are the features 

which belongs to one of the several distinct and exclusive 

classes. Training and testing are two phases that are 

typically employed by the classification algorithm. In the 

initial training phase the characteristic properties of image 

features are cut off and a unique description of each 

classification category ie, training class is created based on 

these. In the successive testing phase, image features are 

classified based on feature-space partitions. 

K. Output 

As a classifier is trained for a set of images, we consider a 

test sample for testing. In the first stage the grain is 

categorized with respect to its type such as rice, green gram, 

jowar, corn, etc , if the grain type is categorized as rice, we 

check for quality analysis where the quality and grade of the 

rice is revealed. 

IV. ALGORITHM (FOR TRAINING PHASE) 

 Input: 24-bit Color Image. 

 Output: Geometrical features. 

 Start 

 Step 1: Obtain grain image and eliminate 

background. 

 Step 2: Convert the image into grayscale and carry 

out binarization. 

 Step 3: Perform morphological operations like 

erosion and dilation to reconstruct the boundary 

sharpness. 

 Step 4: carry out segmentation with component 

labeling and Crop individual grain. 

 Step 5: Choose the type of grain and if rice is 

selected then select its quality and grade. 

 Step 6: From every segmented grain sample, 

extract color and geometrical information and store 

this data into a file as the attributes of the selected 

grain. 

 Step 7: Repeat the steps from 1-8 for every image 

present in training image set in the database. 

 Stop 

A. Algorithm (For Testing phase)  

 Input: Original 24-bit Color Image 

 Output: Categorized grains and quality assessed. 

 Start 

 Step1: choose the sample image to be tested  and  

eliminate the background. 

 Step 2: Convert the image into grayscale and carry 

out binarization. 

 Step 3: Perform morphological operations like 

erosion and dilation to reconstruct the boundary 

sharpness. 

 Step 4: Perform segmentation with component 

labeling and Crop individual grain. 

 Step5: Extract features from segmented grain  and 

store extracted features from training samples in 

file. 

 Step 6: Classifier predicts the type of the grain 

based on how close the input features matching to 

training input and chooses the maximum of the 

probabilities to choose the class. 
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 Step 7: Identify the type of grain and if the grain 

type is rice, then obtain the grain quality. 

 Step 8: Test for impurities and the average area of 

the kernels in the image for gading of rice and 

based on these values, grading of grains is 

performed. 

V. RESULTS 

 

 
Fig 2: Images of grains considered for categorization 

Results of the implementation are represented with 

screenshots, which indicates the steps performed to achieve 

the results. 

 
Fig. 3: Snapshot of login window 

 
Fig 4: Snapshot showing indentified rice as 1 Grade 

VI. PERFORMANCE ANALYSIS FOR GRAIN TYPE 

RECOGNITION 

25 images of each type of grain are tested here to evaluate 

the performance of the system. It is observed that accuracy 

of recognizing type of grain is 98.50%. PNN Classifier is 

used here for categorizing testing samples and then in 

general for grain categorization is shown in the Table 1. 

Type of 

Grain 

No of Images 

tested 

No of 

images 

identified 

properly 

Accuracy 

Black Gram 25 23 92% 

Corn 25 24 96% 

Rajma 25 25 100% 

Jowar 25 24 95% 

Rice 150 147 98% 

Green gram 25 23 92% 

Horse gram 25 23 92% 

Moong 25 25 100% 

Table 1: Checking for Grain Type 

Grade of 

rice 

Number of 

images 

Grading 

results 

Accuracy 

(%) 

1 Grade 50 

48 are 

graded as 

1 grade 

95% 

2 Grade 35 

31 are 

graded as 

2 grade 

90% 

3Grade 35 

30 are 

graded as 

3 grade 

85% 

Table 2: Quality of Rice categorization results    

Quality 

of rice 

Number 

of 

images 

Categorization 

results 

Accuracy 

(%) 

Delhi 40 
37 are categorized 

as   Delhi 
92.5% 

Sonama

suri 
40 

33 are categorized 

as  Sonamasuri 
82.5% 

Basmati 40 
38 are categorized 

as  Basmati 
95.5% 

Table 3:  Results for rice grading 

VII. PERFORMANCE ANALYSIS FOR RICE QUALITY ANALYSIS 

AND GRADING 

Here three qualities of rice images are considered i.e. Delhi, 

Sonamasuri and Basmati. We have used total 120 images of 

rice and out of which we considered 40 images of each 

quality. The accuracy of quality categorization is around 

90.50% and the accuracy of grading is around 92.5%. The 

Test results are as shown below in the Table 2 and Table3 

and performance analysis is shown in fig 5. 

VIII. CONCLUSION 

This proposed system provides one of the good approach for 

recognition of different types of grains and quality of rice 

based on color and geometrical features using PNN and 

image processing concepts. Initially the image is 

preprocessed and segmented and it is followed by extraction 

of color and geometrical features from grain images. The 

extracted features are given as input to PNN classifier for 

further matching process. 8 types of grains are used for 

recognition and 3 qualities of rice is considered and they are 

graded into 3 grades. Test results shows that it has achieved 

an accuracy of 98.26% and total success rate of quality 

analysis and rice grading is 90.5% and 92.30% respectively. 
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The experimental results indicates that the proposed method 

developed in this work provides good accuracy with only six 

attributes for categorization The number of training images 

used here are reasonably small i.e. 5 images of each type, 

thus it takes lesser training time and  we have considered 

non touching grain samples in this work.  

IX. FUTURE SCOPE 

The proposed work achieved in this project identifies only 

eight different types of grains and this can be extended to 

recognize other types of grains like wheat, red gram, turdal 

etc.  The proposed system identifies only 3 quality of rice 

and this can be extended to identify other quality of rice. 

This work can also be extended for grading food grains and 

accuracy can also be increased by extracting few other 

features. In addition different infections on food grains like 

fissures, fungus might be identified in future. 
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